National Institute for Health and Clinical Excellence (NICE) guidance to treat otitis media in older children immediately with antibiotics only if they have ear discharge is based on limited evidence.
INTRODUCTION
The National Institute for Health and Clinical Excellence (NICE) guidance on treatment of acute otitis media in children states that antibiotic prescribing is usually not necessary. 1 The justification for this guidance is that most children with acute otitis media recover within a few days without antibiotics. While antibiotics may benefit some children, pain relief is not immediate, the average reduction in duration of pain is only a few hours, and there is no impact on long-term hearing or ear, nose, and throat (ENT) referrals. [2] [3] [4] [5] [6] [7] [8] [9] [10] However, the NICE guidance does recommend that GPs should 'consider' immediate antibiotic treatment for two groups of children with acute otitis media -the very young (age <2 years) and those with ear discharge. The stated justification for the latter is that a posthoc meta-analysis of the clinical trial data suggests that only three children need to be treated for one less child to experience pain or fever at the 3-7-day assessment point. 11 Subgroup analyses are not usually considered reliable evidence of effect to underpin national guidelines, as they generate hypotheses rather than proving them. Moreover, ear discharge is simply an indication that the tympanic membrane has perforated; there is little evidence that presentation with ear discharge is associated with a different underlying pathology needing different treatment. One recent trial reports that spontaneous perforation of the tympanic membrane is associated with higher short-term treatment failure after 5 days of antibiotics, but the numbers were small (only eight children suffered spontaneous perforation) and there was no difference in children treated for 10 days. 12 A paper from the US in 1993 reported that children aged >1 year presenting with pustular discharge had poorer long-term outcome at 2 months' follow-up, 13 but the only other paper that can be identified to support this contention was derived from one of the clinical trials included in the above subgroup meta-analysis. 14 This cohort study was conducted in UK general practice to confirm how frequently otitis media in children presents with ear discharge in routine clinical practice and whether it usually has a bacterial cause, to explore whether children with ear discharge are in any way different from those without discharge, and to assess whether disease severity and the frequency of adverse outcome is indeed higher in children with discharge.
METHOD
Children aged 6 months to 10 years presenting with acute otitis media (GP clinical diagnosis) were recruited from primary care in East Somerset during the three winters from 2003 to 2006. Recruitment took place during the normal working day from 21 general medical practices and from one out-ofhours primary care centre during evenings and weekends. The practices and out-of-hours GPs agreed in advance to participate, and were asked to refer any child with otitis media irrespective of severity. Informed consent was obtained by the research nurse, who visited the patient within 4 hours in order to obtain demographic and baseline clinical data and, when possible, to obtain a photograph of the tympanic membrane to confirm the diagnosis. All photographs were later reviewed by two experienced GPs including one of the authors. Swabs were obtained by either the referring GP or the research nurse, from the ear canal where discharge was visible to the GP or research nurse, or if the parent had noticed discharge within the previous 12 hours. Swabs were transported to the laboratory the same day, for routine bacterial culture.
The sociodemographic variables recorded at presentation were age, sex, parental age, parental smoking habit, history of breast-feeding, and postcode (from which the deprivation index was derived). The clinical history variables recorded were presenting symptoms, number of previous episodes of acute otitis media reported by the parents, parental global assessment of severity (on a 0-5 scale), and any other significant comorbidity. The clinical variables recorded were axillary temperature (AND model DT-502EC digital thermometer), pulse rate (counted at the wrist for 1 minute), nurse global clinical assessment (again on a 0-10 scale), and the Yale score (a tool that has been used to objectively assess overall severity of illness in children presenting with acute infections in emergency department settings; it includes a scoring of six items: colour, hydration, response to greeting, state variation, respiratory effort, and activity level). 15 Parents were given a symptom diary to record clinical symptoms for the 7 days following recruitment. The nurse visited or phoned the child's parents at 14 days, and again at 3 months, to collect the diary and ascertain further episodes of infection or antibiotic use; she also enquired whether the parents believed that the child had any residual hearing problems, but did not conduct a formal hearing test.
Follow-up was completed for all 38 children with ear discharge and 94% (205/218) of children without ear discharge. The initial study aim was to recruit 300 children with acute otitis media, of whom it was anticipated 60 would have ear discharge; as only 256 were actually recruited, the estimates of both the prevalence of ear discharge and its clinical consequences are less precise than originally planned. The main antecedent hypotheses were that ear discharge was likely to be associated with more antibiotic treatment by GPs, poorer clinical outcome at 1 week, and more hearing problems persisting at 3 months.
The main analysis compared children presenting with and without ear discharge. Estimates of prevalence are reported with 95% confidence intervals (CIs). The associations between ear L Smith, P Ewings, C Smith, et al
How this fits in
The majority of children seen in primary care with ear discharge secondary to acute otitis media have a bacterial cause on a standard swab taken at presentation. They do appear to be a separate clinical group, perhaps representing the more extreme range of otitis media, and may suffer a greater number of longer-term problems. In this study most were given antibiotics by the GP at presentation, but this needed changing in a significant minority of children. Such antibiotic prescribing is in line with recent National Institute for Health and Clinical Excellence (NICE) guidance, but this study suggests that a routine ear swab may help guide future short-term management. discharge and both presenting characteristics and clinical outcomes were estimated by calculating odds ratios using logistic regression; adjusted odds ratios were estimated from a model including all variables associated with ear discharge, at a statistical significance of P<0.1 from the unadjusted analyses.
RESULTS

Prevalence and microbiology
Of the 256 children recruited with acute otitis media, 38 (15%, 95% CI = 11 to 20%) had ear discharge (otorrheoa) at first presentation. Children with ear discharge had the same median age (3 years, P = 0.20). A recognised bacterial pathogen was identified from culture of the discharge in 22 children (58%, 95% CI = 42 to 72%). The infecting bacteria were Streptococcus pneumococci (n = 5), Streptococcus A (n = 7), Staphylococcus aureus (n = 7), Pseudomonas (n = 2) and Haemophilis influenzae (n = 3); two children had mixed infections. Of these 24 pathogens, 21 were treated with antibiotics to which they were sensitive (16 initial and five changed when the swab result was known) and three antibiotics to which they were resistant that were not changed, as the child was better when contacted. Table 1 shows the demographic and clinical characteristics associated with ear discharge. Neither age, sex, parental smoking, or social deprivation predicted whether a child would present with a discharging ear. The only aspect of the clinical history that predicted ear discharge was the number of previous episodes of acute otitis media, with a 10% increase in odds for each additional infection (P = 0.007). Irrespective of the presence of ear discharge, most children with otitis media were crying or irritable (215, 84%), and had night disturbance (213, 83%) and ear pain (231, 90 %).
Clinical presentation
Ear discharge was more usually associated with unilateral pain (89% versus 44%, P = 0.001) but it made little difference to global assessment of severity, although parents recorded significantly higher mean scores than nurses (4.6 versus 1.7). However, children with discharge had objective signs of more severe illness, with a higher mean Yale score (10.5 versus 9.0, P = 0.003) and a tendency to higher axillary temperatures (80% increase in odds for each additional degree centigrade, P = 0.02) and pulse rates (9% increase in odds for each extra beat, P<0.001). Table 2 shows that the vast majority of children with ear discharge, unlike the children without discharge, were prescribed antibiotics by the GP (92% versus 44%; adjusted odds ratio 15, 95% CI = 3 to 66). Thirty-two were prescribed amoxicillin, two erythromycin, one topical gentamicin, and three no antibiotics. It was therefore not possible to estimate the impact of antibiotic prescribing on outcome in children with discharge, although in most (30/38, 79%) the discharge had resolved within a week. Persistence of discharge was more likely in children in whom the bacterial swab had identified a bacterial pathogen (36% versus 0%, P = 0.01). Persistence of pain for more than 1 week was more likely in children with ear discharge on univariate analysis, but after adjustment for other variables the increased odds were not statistically significant (odds ratio 2.9, P = 0.077). Similarly, ear discharge was associated with increases in the likelihood of a further episode of acute otitis media within 3 months (odds ratio 3.3, P = 0.066) and of residual hearing problems (odds ratio 4.7, P = 0.088), which just failed to achieve statistical significance.
Clinical outcome and consequences
DISCUSSION
Summary of main findings
Ear discharge in children with acute otitis media is mostly bacterial in origin, and GPs almost always treat it with an antibiotic. In most children (4 out of 5) the discharge resolves within a week. Children with ear discharge are more likely to have had a previous episode of otitis media and they present with a more severe systemic illness -higher Yale scores, axillary temperatures, and pulse rates. They probably also have a higher likelihood of adverse outcomesprolonged pain, further episodes of acute otitis media, and parent-reported hearing problems. Despite the P-values being not significant at the conventional level, all the odds ratios are credible and consistent.
Strengths and limitations of the study
Important strengths of the study are that it was conducted in routine clinical practice, the diagnosis was validated by imaging the tympanic membrane, and follow-up was virtually complete. The two main weaknesses of the study are the limited number of cases of ear discharge identified (which leads to wide CIs on estimates of outcome), and the failure to recruit all children presenting with otitis media during the study period; consent was not obtained to review practice records for missed cases who were not referred to the research nurse. The expected annual consultation rate for otitis media in UK children is about 80/1000. It was not possible to compare the present study population to this because not all the local general medical practices took part, although their patients were seen by the out-of-hours service locally. The age and sex of children in the study does not suggest substantial selection bias but the 15% prevalence of discharge observed in this study is higher than previously reported from the UK (10%), Netherlands (14%), and North America (9%). 16 It is also higher than suggested by the clinical experience of the authors. This may simply reflect local policy of discouraging attendance with uncomplicated earache but it could also reflect a tendency not to recruit mild cases of otitis media to the study. However, it is important to note that the situation is very different in less economically developed countries where most children with acute otitis media present with ear discharge (for example, 96% in Sudan). 17 This presumably reflects poor access to care, poor nutrition and immunity, and the chronic and untreated nature of many conditions presenting as acute problems.
Comparison with existing literature
Current knowledge of the clinical course of otitis media with discharge comes from the antibiotic treatment trials, particularly the subgroup metaanalysis of the individual patient data from these trials, 11 cited in the introduction to this paper. However, a number of other trials have explored the effect of induced ear discharge (myringotomy) -they showed worse 24-hour outcome but no difference in 7-day resolution or longer-term outcomes. [18] [19] [20] The present finding that about 60% of cases have an identifiable bacterial cause is entirely consistent with previously published data, 19 as is the range of bacteria identified, [19] [20] [21] [22] although it was not possible to find any other UK data subsequent to the most recent changes in vaccine policy. No studies suggest that bacterial and viral infection can be distinguished on the basis of clinical presentation without microbiology. 21, 22 Although one paper suggests that bacterial findings are poorly correlated L Smith, P Ewings, C Smith, et al
